C an anxiety in schizophrenic patients be reduced through stress management training? Although the exact pathophysiology of schizophrenia is not known, a growing literature suggests that schizophrenia has a biological basis (Lehmann, 1985) . There is also evidence that stress can be a triggering factor leading to relapse and rehospitalization (Jacobs & Myers, 1976) . In summarizing the literature on stress and schizophrenia, Cancro (1985) stated that "it has been shown repeatedly that individuals who develop a schizophrenic illness tend to show a greater number of stressful life events during the period preceding the acute decompensation" (p. 34). This relationship has also been explored by Spring and Coons (1982) , who proposed that predisposing factors in the indiVidual, such as faulty genetic, developmental, physiological, and psychosocial factors, interact to form a vulnerability trait. One commonly held theory that integrates biological and psychosocial factors is the dopamine hypothesis. Dopamine has been implicated as a cause of hyperarousal in persons with schizophrenia (Seeman, 1985) . A postmortem study found that dopamine levels were elevated in the basal ganglia of the schizophrenic person (Crow, Baker, & Cross, 1979) . Seeman (1985) noted that "the direct blocking action of neuroleptics on dopamine receptors explains the many clinical and chemical effects of neuroleptics" (p. 70), such as the production of parkinsonian symptoms (tardive dyskinesia) .
The cause for elevated dopamine levels in the schizophrenic person's brain is unclear. The dopamine hypothesis seems to explain why the schizophrenic person has "a disturbance in adaptation where accumulated environmental stressors and situational reactions are responsible for the individual's disorganization of personality leading to his admission or readmission to hospital" (Serban, 1975, p. 397) . Methods that reduce the effects that stressful events have on the onset of schizophrenic episodes need to be developed (Falloon, Boyd, & McGill, 1984; Strauss & Carpenter, 1979) .
Practitioners in occupational therapy mental health programs have been interested in incorporating stress management into treatment (Mueller & Suto, 1983) . A recent study of 34 psychiatric facilities found that 79% of the occupational therapy programs have stress management groups for patients (Stein & Tallant, 1988, p. 22) .
Biofeedback and Schizophrenia
A review of the recent literature on biofeedback, relaxation therapy, and schizophrenia yielded four clinical studies. Acosta, Yamamoto, and Wilcox (1978) used electromyogram (EMG) frontalis muscle bio-feedback with a group of 6 schizophrenic patients attending an aftercare clinic. The results indicated that the patients were able to significantly reduce their muscle tension. In another study, Nigl and Jackson (1979) reported on a clinical trial of 10 schizophrenic patients who used EMG frontalis biofeedback in combination with muscle relaxation training and meditative breathing. Results showed that the relaxation group significantly reduced their muscle tension and showed improved ward behavior compared with a control group. Hawkins, Doell, and Lindseth (1980) , using relaxation therapy and thermal biofeedback in a controlled study of 40 long-term inpatients with schizophrenia, found no significant differences in anxiety reduction between the experimental group and the control group. In a study by Van Hassel, Bloom, and Gonzalez (1982) , 39 schizophrenic OUtpatients were randomly assigned to four groups. Results demonstrated that the patients in the experimental relaxation therapy group learned to manage their anxiety to a significantly greater degree than the patients in the control groups.
These initial studies show that some schizophrenic patients can learn to cope with stress by using relaxation therapy combined with biofeedback. Building upon this research and that of Woolfolk and Lehrer (1984) , we developed a research protocol for teaching stress management techniques to a schizophrenic patient. We assumed that if schizophrenic patients could learn how to cope more effectively with their psychosocial stressors, they might experience fewer episodic crises that, according to Jacobs and Myers (1976) , often lead to a recurrence of symptoms and to rehospitalization. The purpose of this study was to teach stress management techniques to a schizophrenic man to help him reduce his anxiety level.
Case History
The patient was a 27-year-old single man whose condition had been diagnosed as undifferentiated schizophrenia (DMS-III-295.9) (American Psychiatric Association, 1987) . He was being medicated with Halidol (8 mg) and Cogentin (4 mg). As a readmitted patient, he was receiving occupational therapy for poor grooming, inappropriate socializations, conflict with sexual identity, and impaired thought processes. His occupational therapist recommended him for stress management training because of his demonstrated strengths of good attendance, good task skills, cooperativeness, motivation, and orientation to time, place, and person.
The patient was born in a midwestern city and had lived in foster homes where he had been sexually and physically abused. When he was between 10 and 12 years old, he first underwent psychiatric treatment
The Americanjournal of Occupational Therapy because of difficulty with his foster mother. He reported that he met his biological mother when he was 18 years old and claimed that he and his mother have identical personalities. The patient did not know his biological father, and he had had little contact with his four older stepbrothers about whom he felt ambivalent. When he was 19 years old, the patient was admitted to an acute care mental health facility for 2 weeks, and during the 8 years thereafter he was repeatedly readmitted for treatment.
The patient reported that, although learning was not a problem, he terminated his high school education midway through his senior year. At the time of this study, he was working toward a high school diploma and had a desire to go on to college. The patient was preoccupied with fantasies of becoming an astronaut, an airline steward, or a scientist. On a more realistic level, he expressed a desire to work in a hospital as a nurse's aide. (His work experiences were limited to unskilled jobs.)
Living in a furnished room of a group home, the patient reported haVing no friends and denied wanting any. He compared himself to Jesus Christ and identified himself as a teacher of black people The patient felt that people were jealous of him because he had life "figured out."
The patient agreed to stress management training because he had experienced intense levels of stress in the past and wanted to learn to deal with stress more effectively.
Measurement Instruments
The S-Anxiety scale from the State-Trait Anxiety Inventory (STAr) (Spielberger, 1983 ) was used to measure anxiety. This scale assesses how anxious a person feels at a given moment; this feeling is defined as a "tranSitory emotional condition characterized by subjective feelings of tension and apprehension" (Anastasi, 1982, p. 530) The STAI consists of 20 items, which the person rates on a 1-to-4 scale. Test-retest reliability in normal college students for the S-Anxiety scale ranged from .16 to .54 (Spielberger, 1983) .
The Stress Management Questionnaire (SMQ) (see Figure 1 ) developed by Stein (1987) was used to qualitatively measure the patient's ability to cope with stress. The purposes of the SMQ are to 1. Identify the symptoms and problems precipitated by stress. 2. Identify the stressors in a person's life. 3. Identify the activities that the person uses to manage or reduce stress. 4. Help the person develop a stress management program. 5. Assess the person's improvement in managing stress.
For the purpose of this questionnaire, stress refers to the personal responses or symptoms that are the result of daily situations or to thoughts that make life difficult and/or create discomfort.
I. When I feel stressful, I experience the following symptoms, difficulties, feelings, or problems. ( After you have checked all the situations or thoughts that make you feel stressful, again rank them in order below from 1 to 10', assigning the rank of '1' to the most stressful situation or thought. The Questionnaire,] which normally takes 20 minutes sively (SO as not to distract the patient) observed the to complete, consists of three parts: symptoms, stressession. Each session focused on practical stress mansors, and coping actiVities. The person is requested to agement techniques that could be generalized to evchoose those descriptors from the 158 items that accueryday living. The S-Anxiety scale was administered as rately describe his or her behavior and then to rank both a pretest and a posttest during Sessions 2, 3,4,5, order the responses. and 6. A seventh follow-up session was held 2 weeks In a preliminary study conducted with 34 college after the program ended. students with a mean age of 27 years, the percentage In Session I, after the patient signed a consent of concurring responses (an indication of reliability) form, the S-Anxiety scale and the SMQ were adminis· ranged from 85% to 89%.
teredo The patient was indecisive when filling out the forms, but understood all the directions. The items Intervention from the first part of the SMQ, which deals with symptoms experienced, were copied onto a daily The stress management program consisted of six 1-checklist diary so that the patient could begin record· hour weekly sessions in which the first author coning his daily symptoms of stress. The patient was ducted the therapy and the second author unobtrutaught a modified version of Benson's relaxation reo sponse (Benson, 1975) , and the steps were explained I and demonstrated. The exercise was repeated to A copy of [he Stress Management Questionnaire is available from the first author. make sure the patient understood the procedure.
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Session 2 began with mall talk to relieve any anxiety. The patient reponed filling OUt the checklJsl diary for 2 days during the pre ious week. The Benson relaxation response was reviewed, and some information regarding family history was obtained. The patient then completed the second part of the SMQ, which deals with everyday stressors, and rank d his answers. The patient was instructed to continue with the same stress management exercises and with the checklist diary, which now included the added ranked stressors. The researcher demonstrated the use of a hean rate moniror while repeating the Benson technique and told the patient that they would work with the monitor during the next session.
In Session 3, the patient's checklist diary and prominent symptoms of stress were discussed, and the steps of the Benson technique were reviewed. The hean rate moniror was attached ro the patient's left earlobe and employed as a biofeedback device during the relaxation exercise. The patient's hean rate decreased by only one beat after the relaxation exercise, but this could have been due to the patient's fear of digital devices. The patient was taught a shortened version of the jacobson method of progressive relaxation (jacobson, 1938) , which consists of two main steps: (a) tensing a muscle group while thinking of something that makes one anxious and (b) relaXing that same muscle group while thinking of feeling relaxed. When asked to explain the difference between the two steps, the patient replied that hen the muscles are tense the "pressure" is rising up ro the rop of the body and into the air, whereas during relaxation the "pressure" is going down into the seat of the chair. This exercise started with the foot muscles and progressed by muscle groups up ro the facial muscles. In a related exercise with visual imagery, the patient was instructed to think of being tense while pushing against an imaginary brick wall with all of his strength and then to relax all of his muscle groups. The patient completed Part III of the SMQ (on activities that relieve stress) and then ranked his answers.
Session 4 began with reviews of the patient's checklist diary and of the jacobson technique. When all of the muscles in his body were relaxed, the patient was instructed ro go through the Benson relaxation response. To test the patient's understanding of the exercises, the therapist used role reversal, and the patient led the therapist through the jacobson and Benson techniques. After this exercise, the therapist taught the patient a visualization exercise. An imaginary situation was set up ro make the patient feel angry. Then the patient was instructed to assume the Benson relaxation response position while visualizing a dream house. He was instructed to concentrate on where he would like to build it and how he would want it ro look. He was told to open the front door of thi dream house and to walk inside. The patient was verbally led from room ro room until the entire house was constructed the way he wanted it. He was told to think of someone he loves to take inside ills imaginary house. He was instructed to take one last look at his imaginary dream house so he could describe it. He described the house and was instructed to do the Benson exercise with the heart rate monitor in place. He was told to draw a picture of his dream house and to review, for the next session, the techniques already learned (i.e., the relaxation response, progressive relaxation, and visualization as well as the use of the heart rate monitor).
In Session 5, after a review of the relaxation exercises, a finger temperature probe was attached to the middle finger of the patient's nondominant hand for use as a biofeedback instrument while he performed the relaxation response. Roles were reversed again to help the patient develop insight into why he felt stress in particular situations. When original roles were resumed, the patient was questioned as to why certain situations produced stress.
Session 6 began with the patient talking about a book he was reading and about the symptoms of stress he experienced while taking the exam for his general equivalency diploma. He shared a story he wrote, which the therapist used to reinforce a sense of achievement. Again, role reversal was used to review the progessive relaxation technique, and the heart rate monitor was used with the relaxation response.
A follow-up session to administer the SMQ and to attain therapeutic closure was held 2 weeks after the sixth session. The patient summarized his experiences and discussed how he would use relaxation therapy in the future.
Results
The patient's mean pretest and posttest scores from the S-Anxiety scale were compared with the scores of three comparison groups reported in the test manual (Spielberger, 1983) . One sample t test was applied (Larsen, 1975) . The results are shown in Table 1 .
The patient's pretest scores showed significant differences from those of the group of general psychiatric patients. His mean posttest score indicated less anxiety on the S-Anxiety scale than did the pretest score. Table 2 compares the patient's scores on all 20 S-Anxiety scale items with the scores of a normal college sample. The patient significantly reduced his anxiety on 9 of the 20 items during the course of the study. Table 3 shows the results of the nonparametric sign test comparing changes in pre-and posttest scores over five individual sessions. The patient showed a significant reduction in anxiety on 7 of the 20 items Data obtained from the SMQ are summarized in Table 4 . The patient's ranking of symptoms experienced, stressors, and activities that relieve stress varied from Session 1 to Session 7.
In summary, on the pretest during Session 1, the patient's primary symptom of stress was talking excesSively, his primary stressor was being watched by others, and his primary activity to relieve stress was walking. In the follow-up Session 7, the patient's primary str symptom was chest pains, his primary stressor was doing new things for the first time, and his stress-relieving activity was listening to music. The follOWing items ere idenrified and ranked by the patient in both the first and final sessions: for stress symptoms, chest pains and reasoning; for stressors, being alone; and for acti ities to relieve stress, walking and deep breathing.
Discussion and Conclusions
The results of this case study are consistent with preious investigations of the use of biofeedback with schizophrenic patients. Although the former investigation were carried out by psychologists, the implications for occupational therapists treating schizophrenic patients are important. One of the major goals of the occupational therapist in psychiatric practice is to enable a person to cope independently in a normal environment. Str ss management is a major factor in helping the schizophrenic patient live independently. Occupational th rapists can enhance their roles by teaching str ss management techniques to schizophrenic patients. Lamb (1986) noted that many schizophrenic patients are neglected because clinicians conclude that the patient has lost the ability to cope independently in a normal environment. Lamb continued, "If mental health professionals pursue goals and use techniques that are not consistent with clinical reality, the recently revived interest in the chronically mentally ill will be lost out of frustration, staff burnout, and the disappointed hope of the administrators and the general public" (p. 1007). If we Writing short praying stories 9.
Jogging 9.
Doing yoga 10
Playing musical instrument
Note. All items are listed by rank from 1 to 10.
accept the validity of Leff and Vaughn's (1981) finding that the likelihood of relapse in schizophrenic persons is significantly greater in those living in high-stress homes than in those liVing in low-stress homes, then we must conclude that the schizophrenic person's ability to cope with stress is an important factor in preventing the relapse of symptoms. On the basis of the findings of this case study, we conclude that the 6-week stress management program offered was helpful to this schizophrenic outpatient, that a combination of biofeedback and relaxation therapy techniques increased the patient's cooperation with the program, and that improvement on 7 of the 20 items of the S-Anxiety scale indicated some measure of effectiveness of a short-term stress management program.
Postscript
The possible significance of this experience for the patient was that, through a short-term stress management program, he was able to identify for himself the stressors in the environment that caused stress symptoms and the coping activities that could help him reduce stress. The inSight gained in this process was potentially useful to him in his everyday management of stress. Although the patient received no formal follow-up beyond the 2-week period mentioned in this article, the first author recently, 2 years after the initial research, conducted an informal inquiry and found that the patient had not relapsed, was still maintaining himself in the community, was attending a day treatment program 2 days a week, and was continuing in school at a community college.
There is no question that further research must be done with other schizophrenic patients to document the efficacy of stress management. However, this pilot study proVides some preliminary evidence that it might be effective to teach stress management techniques to schizophrenic patients as a way to maintain the patient in the community and prevent relapse.
